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(54) ELECTROPLATING JIG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electroplating 
jig with which the thickness of an electroplating layer is 
kept almost uniform. 

SOLUTION: A substrate 1 is held in a plating bath 2 and 
electroplated by this electroplating jig A. The jig is 
provided with a frame 3 for holding the substrate 1 and 
applying a current to the substrate 1 and a current 
applying auxiliary bypass 4 for electrically connecting 
plural parts of the frame 3. The current density is 
practically uniformized between an electroless plating 
layer and a circuit which are positioned at a part of the 
substrate 1 near a power source and an electroless 
plating layer and a circuit which are situated at a part far 
from the power source. ^ 
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* NOTICES * 

JPO and INPIT are not responsible for anydamages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 
5 2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



10 [Claim(s)] 

[Claim l] The jig for electroplating which is a jig for electroplating used in order to 
hold a substrate during a plating bath and to perform electroplating to a substrate, 
and is characterized by having an energization auxiliary bypass for connecting two or 
more parts of a frame with the frame for energizing to a substrate in support of a 
15 substrate electrically, and changing. 

[Claim 2] the conductor of an energization auxiliary bypass resistance - the 
conductor of a frame -- the jig for electroplating according to claim 1 characterized by 
forming small and consisting of resistance. 

[Claim 3] The jig for electroplating according to claim 1 or 2 characterized by 
20 preparing the connection for connecting an energization auxiliary bypass in a frame at 
abbreviation regular intervals, and changing. 

[Claim 4] The jig for electroplating according to claim 1 to 3 characterized by forming 
an energization auxiliary bypass with a wire rod, and changing. 

[Claim 5] The jig for electroplating according to claim 1 to 4 characterized by covering 
25 an energization auxiliary bypass with an insulating material, and changing. 

[Claim 6] The jig for electroplating according to claim 1 to 5 characterized by 
preparing the connection which becomes the electric supply side to an energization 
auxiliary bypass above a plating bath, and changing. 

[Claim 7] The jig for electroplating according to claim 1 to 6 characterized by 
30 preparing the contact section for making the electrode connected with the power 
source contact in a frame, preparing the connection which becomes the electric supply 
side to an energization auxihary bypass near the contact section, and changing. 
[Claim 8] The jig for electroplating according to claim 1 to 7 characterized by forming 
an energization auxihary bypass with copper and changing. 

35 : 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention] This invention relates to the jig for electroplating used at the 
time of manufacture of the multilayer printed wiring board used for electronic 
equipment, a computer, communication equipment, etc. 
5 [0002] 

[Description of the Prior Art] Although forming through hole plating of a multilayer 
printed wiring board by electroplating, or plating in a circuit is performed, in 
performing electroplating, the jig A for electroplating of the shape of a square frame as 
shown in drawing 5 is used. In performing electroplating using this jig A for 

10 electroplating, the substrate 1 for multilayer printed wiring boards is first held inside 
the electroplating jig A. An electroless deposition layer is formed in this substrate 1 at 
the inside of a through hole, or the circuit is formed in a front face. Moreover, the 
substrate 1 is attached in the jig A for electroplating with fixing metal 11, and the 
electroless deposition layer of a substrate 1, the circuit, and the jig A for electroplating 

15 are electrically connected through this fixing metal 11. Next, while the jig A for 
electroplating which made the substrate 1 hold is immersed into a plating bath, the 
upper limit of the jig A for electroplating is electrically connected with an electrode. 
Then, the electroplating layer can be formed in the electroless deposition layer and 
circuit of a substrate 1 by energizing in the electroless deposition layer and circuit of a 

20 substrate 1 through an electrode, the jig A for electroplating, and fixing metal 11, and 
depositing a metal from a plating bath. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
conventional example, since a difference was in current density (current distribution) 
25 between the electroless deposition layer and circuit where it is located in the part near 
the power source (electrode) of a substrate 1, and the electroless deposition layer and 
circuit which are located in a part far fi-om a power source, the problem that 
dispersion arose was in the thickness of an electroplating layer. 

[0004] This invention is made in view of the above-mentioned point, and it aims at 
30 offering the jig for electroplating which can make thickness of an electroplating layer 
homogeneity mostly. 
[0005] 

[Means for Solving the Problem] The jig A for electroplating concerning claim 1 of this 
invention is the jig A for electroplating used in order to hold a substrate 1 during the 
35 plating bath 2 and to perform electroplating to a substrate 1, and it is characterized by 
having the energization auxiliary b3rpass 4 for connecting two or more parts of a fi-ame 
3 with the frame 3 for energizing to a substrate 1 in support of a substrate 1 
electrically, and changing. 

[0006] moreover, the jig A for electroplating concerning claim 2 of this invention -- the 
40 configuration of claim 1 -- in addition, the conductor of the energization auxihary 
bypass 4 -- resistance -- the conductor of a frame 3 - it is characterized by forming 
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small and consisting of resistance. 

[0007] Moreover, it is characterized by in addition to claim 1 or the configuration of 2, 
for the jig A for electroplating concerning claim 3 of this invention forming the 
connection 5 for connecting the energization auxiUary bypass 4 in a fi-ame 3 at 
5 abbreviation regular intervals, and changing. 

[0008] Moreover, it is characterized by in addition to the configuration of claim 1 
thru/or either of 3, for the jig A for electroplating concerning claim 4 of this invention 
forming the energization auxiliary bypass 4 with a wire rod, and changing. 
[0009] Moreover, it is characterized by in addition to the configuration of claim 1 
10 thru/or either of 4, for the jig A for electroplating concerning claim 5 of this invention 
covering the energization auxiliary b5^ass 4 with an insulating material, and 
changing. 

[0010] Moreover, it is characterized by in addition to the configuration of claim 1 
thru/or either of 5, for the jig A for electroplating concerning claim 6 of this invention 
15 forming the connection 5 which becomes the electric supply side to the energization 
auxiliary bypass 4 above the plating bath 2, and changing. 

[00 11] Moreover, it is characterized by for the jig A for electroplating concerning claim 
7 of this invention forming the contact section 7 for making the electrode 12 connected 
with the power source contact in addition to the configuration of claim 1 thru/or either 

20 of 6 in a frame 3, forming the connection 5 which becomes the electric supply side to 
the energization auxiliary bypass 4 near the contact section 7, and changing. 
[0012] Moreover, it is characterized by in addition to the configuration of claim 1 
thru/or either of 7, for the jig A for electroplating concerning claim 8 of this invention 
forming the energization auxiliary bypass 4 with copper, and changing. 

25 [0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained. 

[0014] As shown in drawing 2 , the jig A for electroplating of this invention possesses a 
frame 3 and the energization auxiliary bypass 4, and is formed. A frame 3 is formed 

30 with a metalUc material with the conductivity of stainless steel (SUS) etc., between 
the door-post material 20 of a pair, constructs the bottom transversal frame material 
21, the inside transversal frame material 22, and the upper transversal frame 
material 23, and is formed. The contact section 7 of an abbreviation U shape which 
carries out opening caudad is formed in the upper limit of each door post material 20. 

35 Moreover, two or more connections 5 connected with the energization auxiliary bypass 
4 are formed in the frame 3. A connection 5 is formed in a hole configuration like the 
female screw which can combine joint implements, such as a bolt. The connection 5 
prepared in the door-post material 20 [ near the contact section 7 (immediately under 
the contact section 7) ] among these connections 5 and the connection 5 prepared in 

40 the upper transversal fi:ame material 23 are formed as electric supply side connections 
26a-26c, and other connections 5 are formed as power distribution side connections 
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27a-27g. Although every two piece power distribution side connections 27e-27g are 
formed for the power distribution side connections 27a-27d in each door-post material 
20 at three bottom transversal frame matei'ial 21 between the bottom transversal 
frame material 21 and the inside transversal frame material 22, the power 
5 distribution connections 27a-27g are formed mostly at equal intervals. Moreover, the 
space surrounded by the door-post material 20 of a pair, the bottom transversal frame 
material 21, and the inside transversal frame material 22 is formed as the substrate 
arrangement section 28, and two or more fixing metal 11 which projects in the 
substrate arrangement section 28 is formed in the bottom transversal frame material 

10 21 and the inside transversal frame material 22. Fixing metal 11 is formed with the 
metallic material with copper conductivity, and can face across the edge of a substrate 
1 in the thickness direction like a clip. In addition, a fi-ame 3 can prevent energizing 
from a frame 3 to the direct plating bath 2 while being covered with the insulating 
material is desirable and being able to prevent plating from adhering by electroplating 

15 in this, and it can raise the effectiveness of electroplating. 

[0015] The energization auxiliary bypass 4 is formed with the wire rod of a metallic 
material with conductivity, and the external surface is covered with the insulating 
material made of resin, such as vinyl chloride resin used as the tape for plating, or 
heat-shrinkable tubing. For example, the thing of SQ specification can be used as an 

20 energization auxiliary bypass 4. Moreover, terminals, such as a crimp -style terminal, 
are prepared in the both ends of the energization auxiliary bypass 4. the conductor of 
this energization auxiliary bypass 4 - resistance (electric resistance) - the conductor 
of the frame material 3 " being formed smaller than resistance is desirable, therefore, 
as for the metallic material of the wire rod of the energization auxiliary bypass 4, it is 

25 desirable to use copper with resistance smaller than stainless steel etc. 

[0016] And while combining the terminal of the end of the energization auxiliary 
bypass 4, and the connection 5 of the frame material 3 with the joint implements 30, 
such as a bolt, the terminal of the other end of the energization auxiliary b5rpass 4 and 
other connections 5 of the frame material 3 are combined with the joint implement 30. 

30 By connecting a frame 3 and the energization auxiliary bjrpass 4 electrically, two or 
more parts of a frame 3 can form the jig A for electroplating electrically connected with 
the energization auxiliary bypass 4. Although two energization auxiliary bypasses 4 
are used, as for two or more energization auxihary bypasses 4, using is desirable what 
is shown in drawing 2 . 

35 [0017] Moreover, by connecting the both ends of the energization auxiliary bypass 4 to 
the electric supply side connections 26a-26c By connecting connection 26a - 26c 
electrically an electric supply side, or connecting the end of the energization auxiliary 
bypass 4 to the electric supply side connections 26a-26c, and connecting the other end 
to the power distribution side connections 27a-27g, respectively the electric supply 

40 side connections 26a-26c and the power distribution side connection 27 - by 
connecting a-27g electrically, or connecting the both ends of the energization auxiliary 
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bypass 4 to the power distribution side connections 27a-27g As power distribution side 
connection 27a-27g can be connected electrically, for example, it is shown in drawing 3 , 
two or more electric supply side connections 26a and 26b and two or more power 
distribution side connections 27c, 27g, and 27d are also connectable with the 
5 energization auxiliary bypass 4. Moreover, the electric supply side connection sections 
26a-26c are the connections 5 which become the electric supply side to the 
energization auxiliary bypass 4, Moreover, as for the energization auxiliary bypass 4, 
it is desirable to fix to a frame 3 with fasteners, such as an INSHU lock, so that it may 
not become the obstacle of plating. 

10 [0018] In performing electroplating to the substrate 1 for multilayer printed wiring 
boards using the jig A for electroplating formed as mentioned above, it carries out as 
follows. First, a substrate 1 is arranged in the substrate arrangement section 28 
formed inside the frame 3, and one sheet or two or more substrates 1 are supported 
with a frame 3. At this time, a substrate 1 is turned so that that thickness direction 

15 may agree that it is almost horizontal, and while being attached in the fixing metal 11 
which the upper limit of a substrate 1 formed in the inside transversal frame material 
21, the lower limit of a substrate 1 is attached in the fixing metal 11 formed in the 
bottom transversal frame material 20. Moreover, before making a substrate 1 support 
to a firame 3, the circuit is beforehand formed in the electroless deposition layer or the 

20 front face, and the electroless deposition layer and the circuit are electrically 
connected to the frame 3 through fixing metal 11. 

[0019] Next, as shown in drawing 1 , a substrate 1 is held during the plating bath 2 by 
contacting the contact section 7 of the jig A for electroplating to the electrode 12 which 
formed the jig A for electroplating which supported the substrate 1 above the plating 

25 bath 2 while being immersed in the plating bath 2, and stopping. The plating bath 2 
can use the copper-sulfate solution which uses a copper sulfate and a sulfuric acid as a 
principal component, when the thing of the arbitration used for electroplating from the 
former can be used, for example, it forms a coppering layer by electroplating. The class 
(presentation) and temperature of the plating bath 2 can be made to be the same as 

30 usual, and can be suitably changed according to the electroplating layer made into the 
purpose. Moreover, the part immersed in the plating bath 2 is a part below the upper 
transversal fi-ame material 23, and the connection 5 (electric supply side connections 
26a-26c) by the side of the electric supply to the energization auxiliary bypass 4 is 
located above the oil level of the plating bath 2, and it is made not to make it 

35 immersed in the plating bath 2. And the electroless deposition layer and circuit of the 
substrate 1 held during the plating bath 2 as mentioned above are connected with the 
power source connected with the electrode 12 through the jig A for electroplating, and 
the electrode 12. 

[0020] Then, by impressing direct current voltage or a pulse voltage between the 
40 electroless deposition layers of an electrode 35 and a substrate 1 and circuits which 
were prepared during the plating bath 2, and energizing in the electroless deposition 
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layer and circuit of a substrate 1 through a frame 3 and the energization auxiUary 
bypass 4, a metal can be deposited on the electroless deposition layer of a substrate 1, 
or the front face of a circuit from the plating bath 2, and an electroplating layer can be 
formed in them. Conditions, such as the resistance welding time and the amount of 
5 energization, can be made to be the same as usual, and can be suitably changed 
according to the thickness of the electroplating layer made into the purpose etc. 
[0021] And since the jig A for electroplating of this invention connects two or more 
parts of a frame 3 using the conductive high energization auxiliary bypass 4 rather 
than a frame 3 The current supplied to the frame 3 will branch to the energization 

10 auxiliary bypass 4, and it will flow in two or more parts of a frame 3. Current density 
can be mostly made into homogeneity between the electroless deposition layer and 
circuit where it is located in the part near the power source (electric wire 12) of a 
substrate 1, and the electroless deposition layer and circuit which are located in a part 
far from a power source (electric wire 12). That is, dispersion can be made hard to 

15 produce in the thickness of the deposit which can cover the whole substrate, can make 
homogeneity mostly current density of the current which flows in the electroless 
deposition layer and circuit of a substrate 1, and is formed of electroplating. 
[0022] The gestalt of other operations is shown in drawing 4 . This jig A for 
electroplating is formed like drawing 1 and the thing of 2 except contact section 7. The 

20 contact section 7 is projected crosswise [ of the jig A for electroplating ] (longitudinal 
direction), is prepared in the upper hmit of the door-post material 20, and it is formed 
in the cross-section abbreviation triangle used as narrow, so that it turns down. 
Moreover, the electrode 12 to which the contact section 7 of this jig A for electroplating 
is contacted forms the receptacle section 40 of a Uichi Hidari pair, and is formed. The 

25 receptacle section 40 is formed in the shape of [ which agrees with the appearance 
configuration of the contact section 7 ] cross-section abbreviation for V characters. And 
in performing electroplating, it holds a substrate 1 during the plating bath 2 by 
inserting and stopping the contact section 7 from the bottom in the receptacle section 
40. 

30 [0023] 

[Example] An example explains this invention concretely below. 

[0024] (Examples 1-5, example of a comparison) The frame 3 shown in drawing 1 was 
formed with stainless steel. Moreover, the energization auxiliary bypass 4 used copper 
wire with a diameter of 10mm. Moreover, the energization auxiliary bypass 4 was 
35 covered with the insulating material. And connection 5 (the electric supply side 
connections 26a-26c and power distribution side connections 27a-27g) comrades shown 
in Table 1 were connected with the energization auxiliary bypass 4, and the jig A for 
electroplating was formed. 

[0025] Electroplating (through hole plating) was performed to the substrate 1 using 
40 the jig A for electroplating formed as mentioned above. As a plating bath 2, 
copper-sulfate concentration used that 150g [ 1. ] /and whose chlorine ion concentration 
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lOOg [ 1. ] /and sulfuric-acid concentration are 50 ppm. Moreover, the substx-ate 1 side 
set current density when the electrode 35 under a cathode and plating bath 2 is 
impressed using a pulse voltage (pulse current) so that it may become an anode 1.5 
A/dm2, set the resistance welding time to 20msec(s), the electrode 35 under an anode 
5 and plating bath 2 set current density at the time of being impressed so that a 
substrate 1 side may serve as a cathode 3.0 A/dm2, and energization set the resistance 
welding time to 1msec. Moreover, total plating time amount was made into 60 minutes. 
Usually, on this condition, the electroplating layer of 20 micrometers of plating 
thickness can be formed. 
10 [0026] And the thickness of an electroplating layer was measured by two or more 
places of a substrate 1, and the dispersion was searched for. A result is shown in Table 
1. 

[0027] 
[Table 1] 

15 

[0028] When electroplating was performed using examples 1-5 so that clearly from 
Table 1, compared with the case where electroplating is performed using the example 
of a comparison, dispersion in plating thickness became small. Moreover, when the 
energization auxiUary bypass 4 was covered with an insulating material, dispersion in 
20 plating thickness became small further. 
[0029] 

[Effect of the Invention] The frame for being the jig for electroplating used in order 
that invention of claim 1 of this invention may hold a substrate during a plating bath 
and may perform electroplating to a substrate, and energizing to a substrate in 

25 support of a substrate as mentioned above, Since it has an energization auxiliary 
bjrpass for connecting two or more parts of a frame electrically By passing a current in 
two or more parts of a frame through an energization auxiliary b3T3ass, current density 
of the current which flows in the electroless deposition layer and circuit of a substrate 
can be mostly made into homogeneity, and thickness of the electroplating layer formed 

30 of electroplating can be mostly made into homogeneity. 

[0030] moreover, invention of claim 2 of this invention the conductor of an 
energization auxiliary bypass resistance - the conductor of a frame - since it forms 
smaller than resistance, the current density of the current which a current becomes 
easy to flow to an auxiliary bypass, and flows in the electroless deposition layer and 

35 circuit of a substrate rather than a frame can be equalized more, and thickness of an 
electroplating layer can be made more into homogeneity. 

[0031] Moreover, since invention of claim 3 of this invention prepares the connection 
for connecting an energization auxiliary bypass in a frame at abbreviation regular 
intervals, it can equahze more the current density of the current which flows in the 
40 electroless deposition layer and circuit of a substrate, and can make thickness of an 
electroplating layer homogeneity more. 
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[0032] Moreover, since invention of claim 4 of this invention forms an energization 
auxiliary bj^ass with a wire rod, an energization auxiliary bypass can be bent easily, 
or it can take about it, and can change the connecting location of an energization 
auxiliary bypass easily. 

5 [0033] Moreover, since it covers an energization auxiliary bypass with an insulating 
material, invention of claim 5 of this invention can prevent that plating adheres to an 
energization auxiliary bypass, can lose the futility of plating, and it can avoid a direct 
current flowing from an energization auxiliary bypass to a plating bath, and it can 
raise the effectiveness of plating. 

10 [0034] Moreover, since invention of claim 6 of this invention prepares the connection 
which becomes the electric supply side to an energization auxiliary bypass above a 
plating bath, it can branch efficiently, can supply the current supplied to the frame to 
two or more parts of a frame, and can equalize more the current density of the current 
which flows in the electroless deposition layer and circuit of a substrate. 

15 [0035] Moreover, since invention of claim 7 of this invention prepares the contact 
section for making the electrode connected with the power source contact in a frame 
and prepares the connection which becomes the electric-supply side to an energization 
auxiliary bypass near the contact section, it can branch efficiently, can supply the 
current supplied to the frame to two or more parts of a frame, and can equalize more 

20 the current density of the current which flows in the electroless-deposition layer and 
the circuit of a substrate. 

[0036] Moreover, since invention of claim 8 of this invention forms an energization 
auxiliary bypass with copper, it can equalize more the current density of the current 
which a current becomes easy to flow to an auxiliary bypass, and flows in the 
25 electroless deposition layer and circuit of a substrate rather than a frame, and can 
make thickness of an electroplating layer homogeneity more. 



DESCRIPTION OF DRAWINGS 



30 [Brief Description of the Drawings] 

[Drawing ll It is the perspective view showing an example of the gestalt of operation 
of this invention. 

[Drawing 2] It is a perspective view same as the above. 
[Drawing 3l It is a perspective view same as the above. 
35 [Drawing 4l It is the perspective view showing the gestalt of other operations same as 
the above. 

[Drawing 5l It is the perspective view showing the conventional example. 
[Description of Notations] 
1 Substrate 
40 2 Plating Bath 
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3 Frame 

4 Energization Auxiliary Bypass 

5 Connection 
12 Electrode 



[Translation done.] 
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#**2 0 roFBlfcT«##2 1 t4'«l#«2 2 <!:±«tfii« 
Sfc, ##:3tC«il«ffiii)A*'f>'1X4i:^M$n-5 
$nS*)C7)T^^<. c:nb^^a5 5(7)-5*.. »^gl57» 20 

^.n^fti^ass t±^#«2 3fr^^t^>nfc»^g|5 5^i 

*&m{MS^a5 26a~26ct bTP^^nriS 0 , flfi 
cOS^gB 5 «K«{9J»^gB 27a~27g,i: bT0^$ 
tXTV^^o iemWSi^Be 2 7 a~2 7 d«T«#t*2 1 

t*«i«i«2 2wran43i/iT#«!#«2 oc-o-r-o, 

SBfKBBft^gB 2 7 e ~ 2 7 g ttT«#^^ 2 1 fCHO^tt 

e,tiTv^-5A^, ffi«»Mgi5 2 7 a~2 1 %\t.mmf^m 

2 1 ii^mPftt 2 2 irHSn^^rattSSffiSSB 2 S t 30 

bTJ^*fe$nT43 0, T«l«t#2 1 t^i^mi2 2\Z\t 

*«ge«gi5 2 8 i^fcs?ti5T^ii#^^ 1 1 itm^mmn 
T#s 3 ^iittjil;^ -^^^^S 2 friis^n^ro 

*iT^-5t)CDTib^o 40 
[0 0 15] ffifil?^^^ AX4«Jemtt©*S#M« 
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4 

[0 0 16] ^VX. jl««S!jA*-1'AX4<D-Sg©S®^ 

3 (Dg^B5 5 h <*: CD^^^ 3 0 TSS^T 

^ t^\zmmm^j'<-i /-^x 4 ©ft&^©ss^^i:#*^ 3 <Di& 

(D^aSB 5 3 0 T^^b. 3 i:amffiS*)A' 

«^©Mmra±**amffit&A*'f /-^T. 4 -cm^wtc^^^ 
ntcn»^'y^mihM:A^i^^-r^z.ti)^x'^^. m2 

{C^-TfeCOTtt. iimStdA-f A7.4^-:*:ffll,iTVi-5 
il^aS&AW AX 4«1Sia:*ffll/i*0*SJf *bVio 

[0 0 17] sfc, amatdyt-f AX4(DM!w^.^fl;fiiJ 

»itSB2 6 a~2 6 c (cSgcTS' <hlcJ;ciT, ^MM 
Si^gB2 6 a~2 6 cl^±*«aMfcS»bfcO. ^-5 
Vi«a««ttlA'f AX4a5— «**&«fiiISii5SB2 6 a~ 

2 6ciz. m^^mmmmm^ 2 7 a ~ 2 ? g ic^n^* 
n»i^-r^c:tcj:-3T, ^mmmm^2 e a~2 e c 

<hE1HB>Jg)^g|5 2 7 a~2 7 g ^«»WfcS^L.fcO, 
**Vi«afl«t(lA'rAX4 0)M«g«:iESfli|S«tSB2 7 

a~2 7 gfrlt^t- ^c:tlCj;oT. K«{ai)»ttgK2 7 

a~2 7 gm±^m^mzmmhrcioT^z.t-f}^x^. 
m^\t. m3iZ7r:-rj:-o\z. mWi(D^nmmm^2 6 

a, 2 6hii^^<DSimmmm^2 7 c, 2 7g, 2 7 
d*®H«ISA-rAX4-^'^^-r^^:tfeT^^o ^ 
fc, *&m<BiH^ ^SBSP 2 6 a~2 6 c ^SSmaKjAW AX 
4'v©«&ma!lt;5:^Si^gB5Ta&So ^tz. ffl«ffi«lA 
-f AX 4 y ^^f^lSI?^£ t*<03fPMtc;^c ^. ;iVi<J; -5 > 
-> 3. n i7 ;^ t*0 3 \z @)tT«. (DAW * L- 

[0 0 18] ±fioyi:^\zmiS,^ti^n.^^y=^m^m 

A^m^^x^mzf^) y hiE^«ffl«)a£« i \zm%^ 

■^fits.'b\zthtz-oX\t.. '^<D^^\zVX'fiUo. S-r. 
##3(DF*3^B!I^C}^^£^nfe*«B^SgC2 8(C»«1 *e 

^ioj'i^jtt^n. mmi<D±t^t^'pm.mi2 i\z 
m-ffcWLn^^i i\z^Dnn<E>ti^t^izmmi(DT 
mf)^rm.wu2 o \zm-fftmM^m 1 1 fcifi9#ite.n 

^fz. mw.i\z\tW^3iz^^^^^WHz^tt>^M 

M:^-y^m'pmm\zm^-^^m!$.-^nx^K). mmm^^y 
^m^M^-dmn^mi i ^^bT##:3(immwtrs 

[0019] la 1 (CS^TJ: 5 tc, 1 ^^it U 

•:/^?S2<D±:5lC^l-tfcmSl 2(c:l|^^ >^fflJ&*A 
® SMSB 7 ^ »M $ -&T«±T S t tc J: o T»« 1 «: 

y^yd^m2^\z^mT^. ^y=¥r4 2\tm»i!}-^imm.^ 
y^izm^^<hnx^^^^Mo:>h<D^&.m-r^^tf)^X' 

mm.;^y^iz^r)m;<^:/=^mt:m^T^m 



( 4 ) 
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•r^mmt±mWU 2 3 J: O ■bT{B9©aBii-T*oT, a 

2 6a~26c) tt^ -y 2 OiK® J: 0 fcifflJCeg 

[0 0 2 0] cKD^, ^y=^m2'pizmi-frcmm3 5 1. lo 
s« 1 (Dmm.m:^ y=^m^^fs<r>wnzmmi&m$>^\^m 

AJl/xmEE^EPinb, ##3S.tX3im«i!jA-rA°x4;& 
31 UTStS 1 CDMIi^;< -y^^B^lElSSfcaii-r ^ Z.ii\z 

;^i«T- # ^ (D T * ^ c mmmm "prnmrntu <t* 
[0 0 2 1] ^hx^%m<omm.^y=¥mrtM:A\t. w 

# 3 0 fe««ttOffiV^ffl««gbA*'r AX 4 =S:m ViT# 20 
#3<7)«|gC(D®^l^±^Si^T^<DT% ##3tC#t$&$ 
n/5:mSE50«jli8«iSA*'f ^tX 4 C^J-(!Sl.Tfit#3 

(«^i 2) 7b^iE>m\'^^^iziiLm-r^mmM^y=¥m'p 

-fc.. »«iro««^;'^-y4^Ji^lHlBS(c8itn^mSii© 

mm^s.^&^±mz-M.-DTm€i^-\z-ri> c: <h7iST- 
[0 0 2 2] m4\zm<Dm^(Dm^^7F:T, z<Dm^^ 
IB] }z^mvTmwm2 o(D±mzm^in 



^r^mrnvsv^mzm^^nr^^^o ^bx, 

•y4^^tT^j:-5«^(:«, Stta5 4 0 fc^MSE 7 *±{ai75^ 
[0 0 2 3] 

immm] sxT^f^m^^mmiz^-ox^<^mzm^-r 

[0 0 2 4] (IISSt»l 1 ~ 5 . it^m) 0 1 tC^T##: 
4«ilg 1 OmmCD^^$:fflVi;to ffl«MltlA*-f 

AX4ttS6ai«ipfX^SSUf::o ^LX, «itc^-r»i^ 

aj 5 mm&mm^ 2 e a ~ 2 e c tgB«fi!H«igggi5 2 7 

a~2 7 g) [^±^3i^ffi«jA-f AX4TSSgL.xmm 

[0 0 2 5] ±m<D^o\zmf^-^n^n^^y=^m^!hM: 

A*fflViX*«i tcm*^>y^ (x;i/— *-;U;>^«y4^) 
*fT;5: ^ fco ^ -y 2 t bX«BSIIiB«S*« 1 0 0 g 

/'J -y h;K eit^ss/in 5 o g/u >y hji/, m.m^^ 

>aS*^ 5 0 p pxiKD-bcD^fflVifCo Sfc. a««A;i' 
X«ffi (A;UXIg8iE) ^fflvs, ««lfii*i;ijv-h\ 
«y4^?S2 4'Com8i3 5**7/- F icHiJn^n 
fe«^(^«8it^S^ 1 . 5 A/dm\ i®«BtrBl*2 0 
msectb. S«HfflASTy— h\ ^•y^?S2>f'©« 

«*3. 0 A/dm\ iimBtPsT?: 1ms e c tb^tc 
Sfc. h-iS';K73^-y^BtPBl<£6 0^ib;^c, ;i 
CD^#X«^<y4^iP2 0 /xmCD«a;*-y+B^Jg*fe-r^ 

[0 0 2 6] ^bx. siEiw«^®mxm^^y^B 

[0 0 2 7] 

[«1] 

















5 








4 










3 






^m«ai$g||^26a^S«(Ed»«!€S27e 
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i&«flgi»sS26b^s«aff£i327f 




|!^%ffi9|$lft926ai!:iE«{g9^^^27c. 2 
7e. 27d^:$^m{lil$l$iP26b(ia3#gB) 
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( 5 ) 

7 

CO 0 2 8] «1 A^e>?^^.*^?^£j;-5tC, mMmi^S^ 
CO 0 2 9 ] 

VTmmzmmr^rzi^(ow^ii. w^<Dm^(ommm 
±^mn.mzi^m-r^rztt><DmmmmA-i /■^T.t^m^ 

\z^n^mmo:>mm^&^\Si\,ii^-\z-t^ z. 

CO 0 3 0] ^fc> 2 5i«ffi 

<;'cl:cTSS©M^«^ y^M'^^^izmn^^dS.o^m 

cfc 0 J^- (CT ^ c: i :*iT ^ ^ (75 T ab -5) , 
CO 0 3 1] S/t, *?iBJcD|f 3 ®%HJ«, ii^;^ 

a A'-f X ^ * ;t «6 © a^Se fc bs^PbI Pi t;: 

&m<DmmM^ y=^m^m¥^\zmn^mm 
cfc 0 i^—izT^ z. t^J-e^^ t)COT?ab-&o 

CO 0 3 2} Sfe, *^?^(Oi»*«4©f6?8tt, 

^m\zmmzrm\^mhrzK)-r^zti>ir'^. mmmm 

CO 0 3 31 Sfc, *^^©l»*]S5©5!BJtt, 
PiA-i AX Sr^iit**!|SfT8^a-r ^ ©T, ji««ib A'-f A 
X\Z;<y 4^*s#^T ^ © ^ W Jh-r ^ t *iT # . ^ ^ 
©«^ifc*«l<Tc:<i:*»T^S'&©T*0. bd^fcx iim 
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MSd^NW AX -y =^^j§ JCiaffim^dS8itnfj:Vi<±; o fc 
TSeitT&t-c^, ^y^©^^*il5«?)S^:tA»T^^fe 

©T^^c 

[0 0 3 4] ^fc, *%g8©i»*9 6©«BJ«, ffl«« 
SiJ/N'-f A X 'vWi^miiO ttjii>^m^'§:^y=^mJ:'0^± 

bTfii#©ffi»©^mir#^,^-rs;ii;*iT^> as©* 
mM^'y^m'pm^\zm.n^nm<Dmm^s.^ji:K)i^— 

ifti> Z. t/i^T^^ fc©T?*^, 
CO 0 3 51 *fllS©i»*a 7 ©^?Btt. 

^i-i!g^UT#<^©^l!c©ir^ft«il&-r-5:it*«T€, *« 

(ommm^ -y ^m'p^t^\zmn^mm<Dm^^m.^^ o 
CO 0 3 6] sfc. 2is:^Bj©a^]i8©^Bjn, mnm 

itiA-f AXSrfflTJ^^T-5©T, 0 fc«S!)A-r A 

X tcm«tA5^n-^T <fi-D T*^g©^m«^ ^^-^iHl 
g&(c6^tn§«dit©II^SS* J; 0 fb-r^ ^ tA^lr 
^> «^^<>^«©iP^=S:ct»3l5-lC-r^ilt>&ST#^ 

t)©-eafe«. 
C0®©ffi¥:^j:SiBj] 

c^i] *%Bj(7)iiig©j^^©-{^^^r^«iaTi& 
C02] l^Jl©#^m0T^>So 

[0 3] l^±©^«0Tfe?.o 

C0 4] Wi±(Di&<D^m(Dmm^7F:-tMnmX'$>^, 

1 s« 

2 

3 ##: 

4 jl««if) A-f AX 
5 

1 2 «@ 
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[^1] [0 5] 




[0 2] [0 3] 
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[04] 




